ABSTRACT
INTRODUCTION
The Department of Veterinary Service (2017) stated that in 2016, goat population in Malaysia was 446,854 heads with the largest population was found in Peninsular Malaysia, at about 85%, followed by Sabah (12.0%) and Sarawak (3%). From year 2012 to 2016, goat population in Malaysia was decreased by 3%. In Malaysia, common feed resources for livestock feed were forages. There were abundant supply of grasses and legumes but eventually, problem often arise mostly related to the quality of the forages. Other feeds utilized include waste from agricultural by product such as palm kernel expeller (PKE), palm oil mill effluent (POME) and oil palm frond (OPF). In small ruminant feeding system, 70% of local farmers in Malaysia practiced intensive feeding system which relies on approximately 40% commercial goat pellet and fodder. The remaining 30% of local farmers practiced semi intensive and extensive system which comprised of small and traditional farmers (Muhayat 2013) .
However, in tropical countries, the main constraints that cause severe loss in ruminant industry are poor nutritional status and infestation of gastrointestinal parasites. Pneumonic pasteurellosis and endoparasitism were also recognized as the main disease that caused mortality in small ruminant animals (Chandrawathani 2014) . Both nutritional and parasitism are highly related as poor nutritional status can lead to severe parasite infestation. Overall, ruminant productivity was reduced due to the shortage of energy and protein, as well as parasitic disease and genetic inadequacies in the animals. When grazing ruminants are raised under extensive system, the common diets were native grasses and crop residues which contain only <6% crude protein with high fibre content (>25%) and deficient in other nutrients commonly minerals and vitamins (Wan Zahari et al. 2007) Commonly, low production and reproductive performance of livestock in the tropics are associated with mineral imbalances. This problem arises due to mineral imbalance in soil and forages (Zeleke 2015) . In Malaysia, salt block supplementation is often practiced to overcome mineral deficiencies in ruminants. However, this approach can be considered not cost-effective as most of the salt blocks available in domestic markets are imported. Moreover, supplementation of salt blocks is not aimed at solving protein and energy deficiencies which are also common and widespread in Malaysia.
Under this condition, urea-molasses mineral blocks (UMMB) or medicated urea-molasses mineral blocks (MUMB) supplementation are more appropriate to be utilized as effective supplements as those are high in energy, nitrogen (N) and macro-micro minerals. In order to precisely evaluate the health status of ruminants under supplementation, evaluations of blood level parameters give accurate measurements as blood profile reflects actual health status and can be referred to detect the presence of any subclinical disorders (Gwaze et al. 2012) . Besides, blood constituents also influenced by the presence of endoparasitic and ectoparasitic activity (Kiourmarsi et al. 2012) . Hence, this trial was specifically conducted to determine effects of MUMB and UMMB on parasite infestation and blood haematological parameters in Saanen lactating does.
MATERIALS AND METHODS

EXPERIMENTAL SITE AND CLIMATE
This trial was carried out at Yusof Eco Farm, Felda Kemahang 1, Tanah Merah, Kelantan (latitude 5º 41' N and longitude 101º 50' E) with the surrounding temperature at 26ºC and 87% humidity. The study period was from 29 October 2016 to 27 December 2016. The raining season during the study was between ends of November until end of December with the mean rainfall was 600 mm.
EXPERIMENTAL ANIMALS
Twenty four (24) Saanen lactating does were assigned to four treatment groups with six animals per group using a randomised complete block design (RCBD) based on initial body weight (mean initial body weight: 40.1 kg). The goats were assigned for 10 days adaptation period following 90 days feeding trial. The goats were not dewormed or received any medication before the start of feeding trial.
EXPERIMENTAL DIETS
The goats were fed individually based on farm routine practice, in separate pens, subjected to the four dietary treatments i.e. T1: Basal diet only, T2: Basal diet+UMMB, T3: Basal diet+MUMB (0.05% of fenbendazole per kg block), T4: Basal diet+CMB. Equal amount of fresh roughages (3 kg/day) and commercial goat pellet (1 kg/day) were fed separately to each animal, regardless of the treatment groups i.e. at 9.00 am and 12.00 pm, respectively. The supplements (UMMB, MUMB and CMB) were hanged inside the respective pens to allow ad libitum licking. The weight of each supplement was 2 kg and its replacement throughout the feeding trial was recorded. Table 1 shows the nutritional composition of basal diets and supplements. (Doan et al. 2006 ). Fresh faecal sample were collected from the rectum of each animal and were kept in the ice box at < 5°C for analysis (Syomiti et al. 2015) . Ground faecal sample (3 g) was mixed with 45 mL of saturated salt solution. It was filtered using a tea strainer and then transferred to McMaster slide. The parasite egg was counted under microscope of 10×10 magnification. The mean eggs per gram (epg) were identified based on the following formula: (Number of eggs in both chamber X 45)/ (0.15×3) (Hansen & Perry 1994) . Level of parasite infestation were classified as low, medium and severe if total epg were < 500, 500-1000 or >1000 epg respectively (Fernandez 2012).
BLOOD HAEMATOLOGICAL PARAMETERS
Blood haematological parameters were determined before and after the feeding trial. The measured haematological parameters were WBC, LYM, MON, GRA, RBC, HBG, HCT, MCV, MCH, MCHC, RDW, PLT, MPV, PCT, PDW. The blood samples were taken via jugular vein using 21-gauge (1 ½") vacutainer needle (Becton, Dickinson and Company©, England) into 10 mL blood tube using K3 ethylene diamine tetra acetic acid (EDTA) (BD Vacutainer®, US) as an anticoagulant. Haematological parameters were determined by blood analyser (Mythic 18 Vet M-pack, USA) and compared with the reference value (IDEXX, Inc., 2009) ( Table 2) .
STATISTICAL ANALYSIS
All data were analysed by Analysis of Variance using SPSS 23 (2015) . Duncan Multiple Range Test was carried out at 5% significance level when significant differences were observed between treatments.
RESULT AND DISCUSSION
All treatment groups received similar type of daily feeds with the CP content of about 15.0% that met the requirement for lactating (Rashid 2008) . Total dry matter intake (DMI) for T1, T2, T3 and T4 were 1.14±0.02,1.28±0.02, 1.24±0.02 and 1.15±0.02 kg/day, respectively, while the respective intakes of UMMB, MUMB and CMB were 87, 50 and 37 g/d for T2, T3 and T4, respectively. Table 3 shows mean worm egg count in different treatments. At the beginning of the trial, all goats in the treatment groups showed severe parasite infection as this research was carried out on natural parasite with infected goats as the goats did not receive any medication or treatment before feeding trial. There were no significant difference (p>0.05) between treatments up to day 30 of feeding trial. Besides, there were increasing trend of total epg at the beginning of the trial up to day 30. In fact, Haemonchus spp. adult female parasite which commonly cause the major problem in small ruminants normally lay >5000 eggs per day. Thus, eggs laid in abomasum were discharged from body via faeces cause high parasite level during this period (Hepworth & Hutchens 2006) .
At day 45 and 90, there were significant differences (p<0.05) between T2, T3 and T4 with T1. This indicated that the effect of supplementation was observed only after 45 days of the feeding period. During this period, the trend still increase in all treatments group but eventually, parasite infestation were significantly higher (p<0.05) in control group as compared to the supplemented group which is at 4083±861 epg. The effect was observed to be more severe at high humidity, especially during rainy reason (Suharyono et al. 2014) as faced by the animals from day 45 onwards. In rainy season, there were rapid development of larvae which only takes less than 2 weeks (Harwood 2006). Larvae egg which were consumed by the goats through feed were survived up to 180 days during the rainy season compared to normal survival rate at about 90 days in hot environment (Hepworth & Hutchens 2006) . However, the availability of additional protein, energy and minerals in UMMB and MUMB blocks as well mineral content through CMB supplementation had minimize the rapid increase of total epg.
At the end of feeding trial (day 90), goats supplemented with UMMB and MUMB were at moderate level of parasite infestation, with epg values of 750±275 and 950±173, respectively. The nutritional benefits attributed to UMMB and MUMB were evidenced as additional protein, energy and minerals were directly supplied to the animals, enhancing rate of growth and most likely, increased ( WBC, white blood cell; LYM, lymphocyte; MON, monocyte; GRA, granulocyte; RBC, red blood cell count; HBG, hemoglobin; HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration; RDW, red blood cell distribution width; PLT, platelet count; MPV, mean platelet volume; PCT, plateletcrit; PDW, platelet distribution width nutrient digestibility (Abid et al. 2016) . As expected, goats supplemented with CMB showed severe parasite infection as CMB was devoid of protein and energy sources.
The finding of this study was also supported by Rafiq et al. (2004) which stated that UMMB supplementation had reduced parasite infestation at about 13.44% from 991±124 to 941±131 epg which is significantly lowered than un-supplemented animals. However, better result was recorded in MUMB group as parasite level had reduced by 92.73% i.e. from 977±98 to 71±31 epg. In this current trial, higher UMMB intake was recorded than MUMB group lead to out-perform of UMMB group. The addition of fenbendazole cause bitter taste of the block which affect its palatability (Akbar et al. 2006) .
In different findings, parasite infestation in animals supplemented with MUMB (425±76 epg) was significantly lowered than UMMB (1279±240 epg) and un-supplemented group (1619±402 epg). It was found that protein supplementation did not influence the initial establishment of parasite as at maintenance stage of the animals, UMMB supplementation did not affect the parasite infestation (Waruiru et al. 2017) .
Other than factors such as nutritional deficiency and environmental factors, stage of development of goats also effect the susceptibility of parasite. Lactating goats tend to develop weaker immunity. Thus, they are not able to fight against parasite infestation (Hepworth & Hutchens 2006) . This condition is due to negative energy balance which occur during the lactating stage. During this stage, the energy reserved will be used mainly for milk production and only the balance energy will be used for other purposes (Tekeba et al. 2013) . Larger mean standard errors were suggestive of large variation between individuals. Table 4 shows that there were no significant effect (p>0.05) of treatments on WBC, LYM, MON, GRA, RBC, HCT, MCV, MCH, PLT, MPV and PCT. Similar results were obtained by Konwar et al. (2015) . However, current findings were contradictory to the findings of Hossain et al. (2011 ), Kioumarsi et al. (2012 and Li et al. (2014) . The blood parameters of goats that were supplemented with UMMB and MUMB were within the normal ranges, which could be attributed to adequate nutrition as received by the goats to meet their daily nutritional requirements. Protein deficiency can cause low WBC and RBC (Ansah et al. 2011 ) while healthy LYM (1.0-5.5 10³/μL), MON (0.1-1.0 10³/μL), GRA (2.0-8.0 10³/μL) and PLT (150-400 10³/μL) values reflect better immune system to fight against infection, allergies and inflammation (Ayoade et al. 2015; Park et al. 2012) . Healthy HCT (35-55 %) value reflects minimum level of parasitic infection (Gendley et al. 2015) as has been shown by the UMMB and MUMB groups. Healthy MCV (80-100 μm³), MCH (26-34 pg) and MPV (7-11 μm³) values indicated that the goats were free from anaemia, indication of sufficient oxygen carrying capacity of RBC and the absence of immature platelet respectively (Ayoade et al. 2015) .
There were significant differences (p<0.05) between treatments on HBG, MCHC, RDW and PDW. Significant HBG results in T2 and T3, was in agreement to Gendley et al. (2015) . Improved HBG concentration due to UMMB and MUMB supplementation has also reflected better health status of the goat and indication of nutritional status of animals (Roza et al. 2015) . However, significant decrease in MCHC value in T4 could be associated with iron (Fe) deficiency.
Blood hematological parameters are important as indication of animal health and nutritional status. Factors such as physiological state, environmental condition, disease and stress are also known to influence blood hematological parameters (Etim et al. 2014 ).
CONCLUSION
The findings from this research indicated that locally produced UMMB and MUMB were superior to CMB in terms of nutritive value and effectiveness. Both supplements are high in protein and energy as compared to CMB. Parasite infestation was reduced by 31% and 25% with UMMB and MUMB supplementation, respectively. 
